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F.A.Homnes ,~.~endien~,~.~.~lema*,~e~artrnents of P e d i a t r i c s and Pathology,School of Medicine, University of Groningen, The Netherlands. Phosphoenolpyruvate carboxykinase deficiency. Inborn e r r o r s of 3 of t h e 4 enzymes s p e c i f i c f o r gluconeogenesis a r e known. The present r e p o r t describes a deficiency of t h e 4th enzyme phosphoenolpyruvate carboxykinase (PEP-CK). characterized by severe hypoglycemia and extreme f a t t y cganges of l i v e r and kidney. A l i v e r biopsy, taken immediately a f t e r death, demonstrated increased a c t i v i t i e s of glucose-6-phosphatase, fructose-1.6-diphosphatase and pyruvate carboxylase (40.6,15.9 and 3.3 pmoles per min. p e r g W.W. respectively) and a decreag ed a c t i v i t y of PEP-CK (0.7 pmoles p e r min. per g w.w.). The low a c t i v i t y of PEP-CK can explain the hypoglycemia. Light and e l e c t r o n microscopy showed extreme f a t t y changes of t h e l i v e r and of the proximal t u b u l i of the kidney. The l i v e r contained 55% (of wet weight) of chloroformmethanol e x t r a c t a b l e material. The f a t t y acid composition of these l i p i d s showed an increased content of the C12 and C14 acids,pointing to an increased r a t e of f a t t y a c i d synthesis. These f a t t y changes may be explained by the s p e c i f i c l o c a l i z a t i o n of PEP-CK i n man: f o r 80% i n the mitochondria. I n t h e absence of PEP-CK overproduction of c i t r a t e may occur, which w i l l leave the mitochondria i n exchange f o r malate, giving r i s e t o the operation of a " c i t r a t emalate" cycle. The net r e s u l t of such a cycle w i l l be the t r a n s f e r of acetyl-CoA t o t h e cytoplasm where i t may serve as s u b s t r a t e f o r f a t t y a c i d synthetase. 
Antibody a c t i v a t i o n o f mutant f r u c t a l d o l a s e . ~n t i k h d i e s t h a t are s p e c i f i c f o r an enzyme may i n t e r f e r e w i t h i t s c a t a l y t i c a c t i v i t y : i n h i b i t i o n o f t h e enzyme may occur b u t a c t i v a t i o n can a l s o t a k e place.
Antibodies r a i s e d a g a i n s t c e r t a i n w i l d t y p e enzymes o f b a c t e r i a and f u n g i have been found t o a c t i v a t e some g e n e t i c mutants o f t h e same enzymes. W e would l i k e t o r e p o r t t h e f i r s t antibody a c t i v a t i o n o f a mutant human enzyme observed i n v i t r o . E x t r a c t s o f l i v e r biopsy specimens from 5 c h i l d r e n w i t h h e r e d i t a r y f r u c t o s e i n t o l e r a n c e (HFI) were examined f o r f r u c t a
l d o l a s e a c t i v i t y . T y p i c a l r e d u c t i o n o f t h e c a t a l y t i c a c t i v i t y as w e l l as reduced thermal s t a b i l i t y o f f r u c t a l d o l a s e were demonstrated.
When t h e e x t r a c t s were r e a c t e d w i t h antiserum a g a i n s t human l i v e r f r u c t a l d o l a s e 6, up t o t h r e e -f o l d a c t i v a t i o n o f fructose-1-phosphate a l d o l a s e was observed i n 3 o u t o f 5 samples. T h i s observation i n d i c a t e s g e n e t i c h e t e r o g e n e i t y amongst HFI p a t i e n t s and perhaps more i m p o r t a n t l y , i t lends support t o t h e s p e c u l a t i o n t h a t some day a t l e a s t i n some human mutants engineering o f t h e mutant enzyme may become p o s s i b l e . The administration of fructose (F) t o pat i e n t s with hereditary fructose intolerance induces a profound hypoglycemia ~~h i c h is not relieved by glucajion. This lack of response was tentatively attributed t o the p a r t i a l^ (70 %) inhibition of phosphorylase a by F-1-P (Biochem. 3.134.637.19731 . The a d k n i s t r a t i o n of tagatose (T) t o r a t s produces changes that a r e similar t o those induced by F (accmulation of ketose 1-P, depletion of ATP and P i ) , but l a s t longer due t o the slower metabolism of T. In controls, the SC admin i s t r a t i o n of glucagon (0.1 mg/kg) provoked a 60 % r i s e of hepatic glucose and a 3-fold r i s e of glucose 6-P a f t e r 10 min. In r a t s treated with T (2 gjkg IP) 10 min before glucago-., hoth increases were completely abolished notwithstanding a normal activation of phosphorylase. This indicates a conplete inhibition of phosphorylas e a i n v i v o . The inhibitory e f f e c t of T-1-P on purified l i v e r phosphorylase a was, however, not more pronounced than bhat of F-1-P.
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